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CLAIMS 



What is claimed is: 



1. 



A cross-over protein produced by chemical ligation of two or 



more functional protein modules 
molecules. 



derived from two or more different parent protein 



/ 2. The cross-o^Jer protein of claim 1, wherein said parent protein 

(molecules are of th^Tsame family of protejn^nolectri^. 



10 3. The cross-iver protein of claim 2^\tfherein said chemical 

ligation is selected from the group consisting of native chemical ligation, oxime 
forming chemical ligation, thioister forming ligation, thioether forming ligation, 
hydrazone forming ligation, thajgolidine forming ligation, and oxazolidine forming 
ligation. 



15 



4. T| 
protein comprises a chemical ta 



protein of claim 1, wherein said cross-over 



5. 

20 a detectable label. 



The cross-over protein of claim/ 4, wherein said chemical tag is 
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6. The (^toss-over protein of claim ^ wherein said detectable label 

comprises an unnatural amino acid. 



7. 



The cross-over protein of claim 6, ^herein said unnatural 
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if 



amino acid comprises a chromophore. 



r 

8. The crossover protein of claim 7, wherein said chromophore is 

an acceptor moiety of an acceptdr-donor resonance energy transfer pair. 



25 



9. The cross-olver protein of claim 7, wherein said chromophore is 

a donor moiety of an acceptor-donbr resonance energy transfer pair. 



10. The cross 
1 0 comprises a chemical handle for ai 



11. 



The crc 



o^ r er 



protein of claim >4, wherein said chemical tag 
ttbching said cross-over protein to a support matrix. 



protein is attached to a support mat ix 



15 12. The cross- 

protein is attached to a support 
addressable array. 




protein of claim 10, ^wherein said cross-over 
hemical handle. 



over 



13. The cross- 
20 cross-over chemokine. 



(fver protein of claim ly^vherein the protein is a 



14. The cross 
chemokine comprises a function; 
group consisting of RANTES, SE 



protein of claim 11/ wherein said cross-over 
matrix via said chemical handle in a spatially 



Dver protein of claim 13/wherein said cross-over 
protein module of a chemokine selected from the 
Land MIP. 
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15. The crossover protein of claim 14, wherein said functional 
protein module comprises an [N-terminal module corresponding to a SEQ ID NO 
selected from the group consisting of SEQ ID NO: 9-16. 



16. The cross 
protein module comprises an 
selected from the group consisting of SEQ ID NO: 17-20. 



-over protein of claim 14, ^herein said functional 
terminal module corresponding to a SEQ ID NO 



17. The cro&s-over protein of claim 14,^vherein said cross-over 
10 chemokine corresponds to a SEQ ID NO selected from the group consisting of SEQ 
ID NO: 3, 4, 22-24, 26-39, 41443 and 45-52. 
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18. 



of claim 1 . 



>/lecti 



brary comprising a collection of cross-over proteins 



19. The pjotein library of claim lj8, wherein said collection of 
cross-over proteins comprises two or more unique cross-over proteins. 




20. The nrotein library of claim ty9, wherein one or more of said 
20 unique cross-over proteins/ is produced by chemical ligation of two or more N- 
terminal peptide segments /comprising one or more functional protein modules of a 
first parent protein and two or more C-terminal peptide segments comprising one or 
more functional protein modules of a second parent protein. 



25 21. THe protein library of claim 18^ wherein the cross-over proteins 

comprise cross-over chdmokines. 
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20 



22. The 
chemokines comprise a functional 
group consisting of RANTES, SipFl 



protean library of claim 21, wherein said cross-over 
protein module of a chemokine selected from the 
and MIP. 



t 

23. The proteir 
module comprises an N-terminal 
from the group consisting of SEQ 



24. The protein 
module comprises an C-terminal 
from the group consisting of 



library of clainy 22, wherein said functional protein 
module corresponding to a SEQ ID NO selected 
D NO: 9-16. 



25. 



The 





ibrary of claim 22 ^herein said functional protein 
jile corresponding to a SEQ ID NO selected 
17-20. 



ibrary of claim 22^ wherein one or more of said 



15 cross-over chemokines correspond to a SEQ ID NO selected from the group 



consisting of SEQ ID NO: 3, 4, 22 



-24, 26-39, 41-43 and 45-52 



27. 



01 ^claims 1-26. 




26. A pharmacejutical^bmposition comprising a cross-over protein 
according to any one of claims 13- 




A kit comprising a cross-over protein according to any one of 



28. A method of Deducing a cross-over protein, said method comprising: 



ligating under onemoselective chemical ligation conditions (i) at least one N- 
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terminal peptide segment comprising a functional pjpt€in module derived from a first 
parent protein, and (ii) at least one C-terminal^p€ptide segment comprising a 
functional protein module derived froma^econd parent protein having an amino acid 
sequence that is different from sajdmrst parent protein, wherein said N-terminal 
peptide segment and said C-jefrninal peptide segment comprise compatible reactive 
groups capable of cheme^elective chemical ligation, whereby a covalent bond is 
formed between s^id N-terminal peptide segment and said C-terminal peptide 
segment so a^fo produce a chemical ligationproduct comprising a cross-over protein. 




29. The mettiod of claim 28/further comprising the step of repeating said 
ligating one or more times^qtii one or more second peptide segments selected from 
the group consisting of an N-termiqal peptide segment and a C-terminal peptide 
segment. 

30. The methodpf^Iaim 2S[ wherein said parent protein molecules are of 
the same family ofpr6tein molecules. 




31. The method^jerclaim 2%c wherein said chemoselective chemical 
ligation is selected frdm the group consisting of native chemical ligation, oxime 
Arming chemje^T ligation, thioester forming ligation, thioether forming ligation, 
hydrazoijp^orming ligation, thaizolidine forming ligation, and oxazolidine forming 
ligaf; 

32. A method of producing ^ cross-over protein library, said method 
comprising: 



ligating under chemoselective reaction conditions a plurality of unique N- 
terminal peptide segments comprising one or more functional protein modules derived 
from first parent protein and a/plurality of unique C-terminal peptide segments 
comprising one or more functional protein modules derived from a second parent 
protein having an amino acid sequence that is different from said first parent protein, 
wherein said N-terminai peptide segments and said C-terminal peptide segments 
comprise compatible/reactive groups capable of chemoselective chemical ligation, 
whereby a covalent bond is formed between said N-terminal peptide segments and 
said C-terminal /peptide segments so as to produce a plurality of chemical ligation 
products cony4rising a plurality of unique cross-over proteins. 
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33. The method of slaim 32, wherein said plurality of N-terminal peptide 
segments are obtained by cross-over ligation of two or more different parent protein 
molecules. 



34. >fhe method of claim 32, wherein said plurality of C-terminal peptide 
5 1 segmentate obtained by cross-over ligation of two or more different parent protein 
molecules. 





35. ^The method of claim 32, wherein said parent protein molecules are of 
sanjefamily of protein molecules. 

36. The rrjefhod of claim 32, y<vherein said chemoselective chemical 
Jion is selecjeS from the group consisting of native chemical ligation, oxime 




ligation, thioester forming ligation, thioether forming ligation, 

a 

razope forming ligation, thpizolidine forming ligation, and oxazolidine forming 



37. A 
15 comprising: 



contacting a receptor with one or more cross-over proteins obtained from 
a cross-over prot< :in library, and 



receptor in an 
20 receptor. 



ider tifying a cross-over protein from said library that is a ligand for said 
characterized by detection of binding of said ligand to said 



assa\ 



proteins comprise 



25 39. 

chromophore. 



method of screening a cross-over protein library, said method 




hod of claim 37, ^herein one or more of said cross-over 
a detectable label. 



T ie method of claim 3^ wherein said detectable label comprises a 



\ 
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40. The method of claym 3§^dierein said detectable label comprises an 
unnatural amino acid. 



41. The method of clai^^d^wherein said unnatural amino acid comprises 
5 a chromophore. 



42. The method of cflaim fo, wherein said chromophore is an acceptor 
moiety of an acceptor-donor resonance energy transfer pair. 



10 43. The method of dlaim 41, wherein said chromophore is a donor moiety 

of an acceptor-donor resonance energy transfer pair. 



44. The me 
detection. 



ilaim 39/ wherein said detection is fluorescence 



15 



45. The method of claim /44, wherein said fluorescence detection is 
fluorescence resonance energy transfer detection. 



46. The methqd of claim 37ywherein said screening is high throughput. 
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47. The method of claim 37,^/herein said cross-over protein library 
comprises one or more cross-over chemokines. 
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48. The method of claim.47, wherein said cross-over chemokines comprise 
a functional protein module of a ^hemokine selected from the group consisting of 
RANTES, SDF1, and MIP. 

49. The method of^claim 48,y^herein said functional protein module 
comprises an N-terminal module corresponding to a SEQ ID NO selected from the 
group consisting of SEQ IDJ&Q: 9-16. 




50. Thy^ethoo^ef claim 4&, wherein said functional protein module 
10 comprises an (^terminal module corresponding to a SEQ ID NO selected from the 
group consisting of SEQ ID N0: 17-20. 
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51. The method of claim 48, wherein said cross-over chemokine 
corresponds to a SEQ Ad NO selected from the group consisting of SEQ ID NO: 3, 4, 
22-24, 26-39, 41-43 add 45-52. 
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